We have just entered a period during which we expect considerable progress toward understanding CP violation. Here we review what we have learnt so far, and what is to be expected in the near future. To do this we cover the foundation of CP violation at a level which can be understood by physicists who are not working in this field.
Introduction
CP violation was discoverd in 1964 [1] . It was a very good year, 1964, both in theory and in experimental high energy physics. For the following discoveries and breakthroughs were made that year:
1. The Higgs mechanism for the spontaneous realization of a symmetry was first developed. 2. The quark model and the first elements of current algebra were put forward. 3. The charm quark was first introduced to establish quark-lepton symmetry. 4. SU(6) symmetry was proposed. 5. The first storage ring for · collisions was built in Frascati.
6. The ª baryon was found at Brookhaven National Laboratory.
7. CP violation was discovered at the same lab.
Expectations for the next decade
The 1964 list is a phenomenal one covering a wide range of particle physics -it is almost impossible to beat! If we restrict ourselves to a field of CP violation, however, we believe that the next few years will be just as interesting and rewarding. Covering the period of 1999 to 2006, here is a list of experiments which have and will provide new information in this field:
1. CPLEAR collaboration finished a detail study of CP violation in Ã decays. 2. Finally the issue of¯¼ ¯was settled, as the KTeV collaboration [2] confirmed the non-vanishing value obtained by the NA31 collaboration [3] . 3. A new accelerator, the¨factory at DA¨NE, has been completed and KLOE collaboration is about to take data on coherently produced Ã Ä Ã Ë pairs. 4. Both factories at KEK and SLAC have been completed and Belle and Babar collaborations have started data taking at respective laboratories. 5. At Fermilab, the main ring injector is in operation and CDF will start a serious attack on CP violation studies. 6. CLEO III will be taking data at ever increasing CESR luminosities. 7. HERAB is in its final development stage. 8. LHCB has been approved and continues its development.
As you see from this list, the excitement has already started. So, we will learn a lot more about this field in the next few years! Below, I will cover some basics of CP violation to appreciate the anticipated discoveries.
CP violation -as a key to understanding our existence
The fact that we exist, according to Sakharov [5] , is due to CP violation. Our planet is made out of matter and a block of anti-matter can not exist. In fact we have not found any evidence of anti-matter in the whole universe. The amount of anti-particle found in cosmic rays is consistent with those produced in high-energy collisions of cosmic ray in earth's atmosphere. If this universe originated from the big-bang, which creates equal amount of matter and anti-matter, the forces responsible for the expansion and cooling of our universe must violate particle-antiparticle symmetry. CP violation must exist! On earth, our daily life is controlled by physics of elementary particles with temperture from (0-1000) AE C. In the beginning of the universe, about ½¼ ¾¼ sec after the big-bang, the temperture was about ½¼ ¾¼ AE C. Particles were too energetic to form protons and neutrons.
So, the universe was not made out of atoms, but their constituents quarks, leptons, photons, Ï bosons, bosons, and gluons. Before that, the universe was even hotter and made out of yet more fundamental particles. At what stage did the asymmetry between matter and anti-matter get generated? If we know the answer to this question, then we know which physics we are probing when we study CP violation. What we know for sure is that it is not the Standard Model of elementary particle physics. This is because in the Standard Model with Kobayashi-Maskawa ansatz, CP violation is just a parameter. We can not compute this parameter nor do we understand its origin.
Introduction to CP violation
Let us start with a hamiltonian [4] À À · £ À Ý
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